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[57] ABSTRACT

An innerspring mattress comprising a plurality of wire
or flat spiral springs which have securement ends se-
cured to the mattress frame and support ends support-
ing an elastic material surface on which the springs are
designed and positioned ‘such that a respective work
axis of spring force of the springs describe an angle
relative to a perpendicular of the frame, said angle being
greater than 0°.

3 Claims, 9 Drawing Figures
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1
INNERSPRING MATTRESS

BACKGROUND OF THE INVENTION

The invention relates to an innerspring mattress com-
prising a plurality of wire or flat spiral springs whose
ends are secured to the mattress frame and at the other
ends of which the user lies.

Given known innerspring mattresses of this type, the
working axes of the spring forces are oriented perpen-
dicular to the mattress frame, so that practically the
only forces that can be exerted on the user are forces
acting perpendicular to the surface of his skin. Tensile
forces, particularly in the longitudinal direction of the
spinal column do not occur given known innerspring
mattresses.

An elastic material support is already known (Ger-
man OS No. 30 10 122, incorporated herein by refer-
ence) wherein the ribs or naps are aligned such that they
are obliquely directed toward the leg region in the re-
gion of the buttocks and are obliquely directed toward
the head in the back region. A stretching effect is

" thereby exerted on the body of a person lying or sitting
on the support. According to statistics, however, mat-
tresses manufactured of elastic materials, particularly
mattresses of expanding materials are accepted by only
about 30% of the population.

SUMMARY OF THE INVENTION

An object of the invention is to improve an inner-
spring mattress of the type initially cited for employ-
ment as a bed mattress, upholstered furniture, and chairs
such that forces having their working lines along the
surface of the user are exerted at the surface of the user
in addition to working lines perpendicular thereto.

This object is achieved in that the springs are de-
signed and arranged such that the respective work axis
of the spring force describes an angle with the perpen-
dicular to the respective frame part that deviates from
0°. The spring force can thus be dissected into a force
component lying perpendicular to the frame part and
into a force component lying approximately horizontal.
This horizontally disposed component exerts a stretch-
ing effect on the user. A massaging effect is thus
achieved given movements of the user on the inner-
spring mattress. The usually standard mattress under-
frame (bed frame) is superfluous given the innerspring
mattress of the invention. The integrated frame defines
the straight lying posture during sleep for the inner-
spring mattress. A hammock effect possibly produced
due to the known underframe or bed frame which leads
to an unfavorable strain on the spinal column is thus
suppressed. A stronger massaging and stretching effect
can be achieved with the obliquely placed springs in
comparison to the known ribs or naps of expanding
materials or rubber since the section modulus of a later-
ally loaded spring is lower than that of the ribs or naps.

A further development of the invention is that there is
no fixed connection between the supporting ends of the
springs. The springs can thus spring or yield in puncti-
form manner in a particularly easy fashion. They can be
covered by elastic material at their supporting ends.
The mattress surface thus automatically adapts particu-
larly well to the different body contours in back, side,
and stomach positions of the user and thus insures a
straight attitude of the spinal column in all positions.

The springs can be secured in rows to parallel axes
which can be rotatably seated. When detents are allo-
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cated to the springs, then the springs can be pre-stressed
by means of twisting the axes. The relieving or balanc-
ing force acting both perpendicular to the mattress as
well as in a horizontal direction is adjustable in a simple

‘manner in this fashion. Given design of the mattress as

an extension mattress for the spine for a person lying on
a mattress placed on a hard surface, for example, the
possibility thus exists of transferring an infinitely vari-
able relieving force from 0 through 20% of the body
weight to the back of the person by means of actuating
a central adjustment.

The innerspring mattress of the invention opens up
new possibilities of an extension bearing, of a rhythmic
extension bearing, and of massaging the prone support-
ing surface of the body for therapeutic application in
clinics, particularly given a motorized central adjust-
ment such as an oscillating adjustment of the spring
pre-stress.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal section through an inner-
spring mattress of the invention with a person lying
thereupon;

FIG. 2 is a detailed view of the mattress according to
FIG. 1; and

FIGS. 3 through 9 are various spring embodiments
for the mattress according to FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A semi-rigid framed structure integrated in a mattress
1is shown in FIG. 1, said framed structure comprising
frame parts 2 through 6 flexibly connected to one an-
other. As shown in conjunction with the frame part 4,
the frame parts 2 through 6 are provided with parallel
axel-like supports 7 through 12, etc., on which flat coil
springs 13 through 18 are seated. As shall be explained
in greater detail below in conjunction with FIGS. 3
through 9, the respective work axis of the spring force
of the flat coil springs 13 through 18 describes an angle
with the perpendicular to the respective frame part 4
etc. which deviates from 0°. A force proceeding in the
direction of the body surface is consequently exerted on
the user lying on the free ends of the springs 13 through
18, etc. The springs 13 through 18, etc., can be aligned
in rows such that this force proceeds obliquely in the
direction toward the leg region in the region of the
buttocks and obliquely in the direction toward the head
in the back region. Stretching of the spine is thus
achieved. A helical spring 19 which lies in the neutral
region of the mattress and whose force acts on the user
approximately perpendicular to the surface of the mat-
tress is also shown in FIG. 1.

FIG. 1 shows that the supporting ends of the springs
13 through 18, etc., are covered with elastic caps 20 and
are covered with elastic material 23. The frame parts 2
through 6 etc., are individually adjustable at the joints
which connect them to one another so that it is possible
to raise the head and foot portions. Such interconnected
frame parts are, of course, a prior art construction and
consequently have not been shown here in greater de-
tail. They are also provided with rod-like stop bars 21,
so that it is possible to pre-stress the springs 13 through
18 etc., by means of rotating the axes 7 through 12, the
springs being thereby pressed against the detents. Each
of the axes 7 through 12 etc. thus carries a row or series
of springs of which only one is respectively visible in
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FIG. 1. A series of helical springs of which only the
helical spring 19 is visible are also located, of course, at
the apex 22. There is no fixed or rigid connection be-
tween the supporting ends of the springs 13 through 18,
etc. The material 23 which covers the springs 13
through 18 at the top is elastic both in a longitudinal as
well as a cross direction. A pillow 23a is provided for a
better definition of the prone position of the user; this
pillow can be fixed in accordance with the user’s height.

FIG. 2 shows an embodiment of a central drive for
the.axes 7 through 12, etc. Levers 24 which are hinged
to adjustment rods 25, 26, etc. are secured to the axes 7
through 12, etc. The axes 9 and 10 are positively
clutched to one another with the assistance of two gear-
wheels 27, so that all axes 7 through 12, etc., can be
adjusted by control unit 60 for changing the spring
pre-stress by means of displacing the adjustment rod 26
in the arrow direction. Furthermore, an individual ad-
justment of the spring pre-stress is also possible since the
respective axis 7 through 12, etc., are rotated relative to
the respective lever 24 by loosening the connection
between these two components. A matching of the
spring force to the partially differing body weight of the
person lying thereon is thus possible.

The central adjustment with the assistance of adjust-
ment rods 25, 26, etc., and of the lever 24 enables the
user to adapt the hardness of the mattress as well as the
extension force to his individual requirements by means
of a simple lever actuation or by means of pressing a
button with the activation of an electric motor.

FIG. 3 shows another embodiment of a wire spring
for an innerspring mattress according to the invention.
This is a helical spring wherein the work axis 28 of the
spring force likewise forms an angle ‘a’ departing from
0° with the perpendicular 29 to the respective frame
part 2 through 6, etc. The one end of the helical spring
30 of FIG. 3 is thus not seated on an axle but on a rod
31 having a rectangular cross-section. It is shown that
the perpendicularly acting force 32 derived from the
body weight can be dissected into a horizontal compo-
nent 33 and into a component 34 lying in the direction
of the work axis of the spring force.

FIGS. 4 through 9 show further possible spring de-
signs as well as further possible dispositions of the de-
tents for the spring pre-stress. FIG. 4 shows a stirrup
spring and FIGS. 5 through 9 show various forms of
coil springs.

The common characteristic of the wire or flat spiral
springs according to FIGS. 3 through 9 as well as of the
springs 13 through 18, etc., of FIG. 1 is that their work
axes of the spring force describe an angle with the per-
pendicular to the respective frame part, or to the sup-
porting surface as well, which deviates from 0°.

Although various minor changes and modifications
might be proposed by those skilled in the art, it will be
understood that I wish to include within the claims of
the patent warranted hereon all such changes and modi-

20

25

30

50

60

65

4
fications as reasonably come within my contribution to
the art.

I claim as my invention:

1. An innerspring mattress spring assembly, compris-
ing:

a plurality of springs which have securement ends
attached at a frame and opposite support ends posi-
tioned to support an elastic material supporting
surface upon which a user lies, said supporting
surface forming a substantially planar surface prior
to the user lying thereon;

said springs being designed and positioned such that a
respective work axis of a spring force of each
spring describes an angle with respect to a perpen-
dicular of the planar surface on which the user lies
such that a horizontal longitudinal component of
the force is exerted longitudinally of the user
through the supporting surface and a vertical com-
ponent of the force vertically supports the user
through the supporting surface;

said springs being secured in rows to parallel axel-like
supports connected with the frame; and

said axel-like supports comprise axles which are ro-
tatably seated, and stop means are positioned rela-
tive to said springs such that said springs can be
pre-stressed when in abutting contact with the stop
means by means of rotating said axles.

2. An innerspring mattress spring assembly according
to claim 1 wherein all axles are connected to one an-
other by setting means such that all springs can be pre-
stressed in common.

3. A mattress supporting assembly, comprising:

a flexible material supportng surface upon which a

user lies;

a frame assembly comprising a plurality of pivotably
linked frame parts in a row along a longitudinal
direction of the frame assembly;

each frame part having at least one row formed by a
plurality of springs, said row being transverse to
the longitudinal direction;

a majority of said rows of springs each being formed
by a rotatable spring securement member to which
the plurality of springs in the row are attached;

each spring attached to the securement member com-
prising a flat spiral spring having one securement
end and an opposite support end aubutting against
said supporting surface;

means for rotating the securement member so as to
change a spring tension of the flat spiral springs in
a given row; and

some of the rows having flat spiral springs aligned
such that they exert a spring force on the support-
ing surface having one component of the force in a
longitudinal direction toward a head of the user
together with a vertical supporting component of
the force and other rows have a component of the
spring force directed toward lower body portions
of the user and also a vertically directed compo-

nent for supporting the user.
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